The action of TNFalpha and TGFbeta include specific alterations of the glycosylation of bovine and human chondrocytes.
Joint destruction in arthritis is often associated with high levels of inflammatory cytokines. Previous work has shown that inflammatory conditions can alter the activities of glycosyltransferases that synthesize the glycan chains of glycoproteins, and that these changes in turn can influence the functions of glycoproteins. We therefore examined glycosyltransferases involved in glycoprotein biosynthesis in primary cultures of bovine articular chondrocytes and human chondrocytes isolated from knee cartilage of osteoarthritis patients. Bovine chondrocytes exhibited enzyme activities involved in the synthesis of bi-antennary complex Asn-linked N-glycans, as well as the enzymes involved in the synthesis of GalNAc-Ser/Thr-linked O-glycans with the core 1 structure. Human chondrocytes, in addition, were able to synthesize more complex O-glycans with core 2 structures. TNFalpha was found to induce apoptosis in chondrocytes, and this process was associated with significant changes in lectin binding to chondrocyte cell surface glycans. TGFbeta increased cell proliferation, and had significant effects on cell surface glycosylation in bovine but not in human cells. These cytokine-specific effects were partially correlated with changes in glycosyltransferase activities. Thus, chondrocytes have many of the enzymes necessary for the synthesis of N- and O-glycan chains of glycoproteins. The O-glycosylation pathways and the effects of TNFalpha and TGFbeta on glycosylation differed between bovine and human chondrocytes. These alterations are of potential importance for the regulation of the functions of cell surface receptors on chondrocytes, and for an understanding of the pathophysiology of arthritis.